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^ <§^}^ #7flSh T^B ^5^1 7}sQr ^-ofl ^ojA-l-g- ^Sj-^-g: 

iS)H^ A>S|-eV^; ^<5Rr #7^, ^"71 Lflofl ^if iM|°H ^ 
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^] 

«>S.^1 4i^>^| *1] 2: y o Vl « {Method of manufacturing semiconductor device} 
^^>7l ^ltr 

c 7 o ^trofl Ufa ^3E11 0] AlSj-nl- vflS] ^ O]^^ £A]*1 ZL2flH^14. 

<_£^3] ^_£l ^-^1 ^-iL<^ -£^> 
100: alH^l 102: E^ ^Sr^ 

104: #5L^ TflojE 106: -B-#^ 
108: Tfloln 110: ^BlA>o-| = nv 

114: i2)lo]Al 116: ^4? I^E] 

<8> ^rg^ tiV^^j ^>o| ^a^ofl ^ %0_£., ^*\}*}7]}±r i5)H^ 

^ ^fl°fl E^ ^Sl^ ^*U*H E^ ^ 

oflA-l^ <3^r^ f-2JW uflS-el i^2] eJ^Hl 7fl^A]^ ^ ol^ til 
H^-fl ^7>o| ^^.Hj-^o]] 2]- *V ^Olcf. 
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<9> ^sflAl nfljEE) i^HH Bl 3!^ (retention) 41 3)^ ^H3°fl €■ ^ 

* ^^r. l-Efl^l ^1-2.^ :£*HM #^^r SiH 2 Cl 2 (dichlorosilane; DCS)* 

^>5r^-(High Temperature Oxide; HT0)-i- A>-8-*ruI $|o.d] ) 7}iS^ 
Si 2 H 2 Cl 2 ^}-§-*>7l ^-g-ofl isIM^ Lflofl ^(hydrogen)7> ^7fl*Ml ^, 

<io> [ti>-§->i l] 

SiH 2 Cl 2 (DCS) + 0 2 -> Si0 2 + H 2 + CI 

<n> atb, ^ furnace) ifl«1M ^^^» £^*r7l nfl^ ^7} ^Tfl 

^(inter-diffusion)!! - oirf. ^, iJfloH-g- SiH 2 Cl 2 (DCS)# *]-§-tr 

^^-(HTO)* *}-§-tH ^ Si 2 H 2 Cl 2 7}-^^H £^<H ^±.7} i^ojAl 

^Ht^ ^7> E^ ^VS^O.^. *>Jl SH+5|fe ^ A o Vo l t^JM. 

^fl^Rr ^ Si-H gr^-Qr *8^*H, SE^r ^7] ^7\7\ 

o]^-ofl s]fi}cq f^S*7> o)^o]t^ 4^ ^ (charge loss)°l ^^Ml ^cf. 
ole-ltb £^ ^ #Hfl^l "112-51 ^7}^ b)^ 7^H^lrf. 

<12> £ av^ol o]=j7*> ^ 7 ]#^ 4*Htt ^flo^ Aj-^nV ^ ^.o.^ ^^7} E^ 

#eflAl Dflael ±7}$\ 7fl^A]^ ^ *fl2^^- ^ 

^1 sa^r. 
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^*Rr #7)14,' TflojH ^£ 7l^r i^ol^-g- Aj-^n}-^ 

i5flolA^ #7j]4, ^"71 vflofl ^f-^ +2\}o]A\ &^_SLS. ^ 

<i4> a o v 7 i ^olAl-g- AVsj-^ SiH 2 Cl 2 (dichlorosilane)l- °l-§-^ -H-8r ^sKKHTO)^ 
^ $14. ^71 ^JSj-^Kg: 680 ^4 730°C4 400 1000A^ 

<15> ^-7] ^4f I^tt ^ f^7H^ 750 vfl*l 1050 ^£^1 *H*Hr ?H 4 

^•3j^>4. ^-71 ^ I^tt 2S% 5°C ^r£« ^7>Al 7} 4H4^, 

3 15 SLM -a-^ ^r*8*Kr ?H w>^W. 

<16> ol^y, 5L^^r ^S*H 4€- €*H« ^M)-5>7fl 

ol§]]slSL^- ^sqfe ^Jli^i o^ei 7>^1 rf^- ^EfljsL <£^€ ^ SU-^, 
£ «VTg<>] ttjo^ tf^-ofl 7l#£]^ ^Al^ofl ^Slfe 3£r <>W4. °1 ^ ^ <M <H 

^ ^1 $W ^^*Vc|-jl 7l#€ 4€- 

£U, ZL A}oH Tfl^^ ^£ o^Cf. 21*1, SL^afl^ Z}- ^o] 3 7l^ 

A^o] ^o} ^ r^^Aj o^^ H ^S]^^. H^Aj-oflA^ ^# X| 
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^§}7l H*13r ^H^l^. 

a8 > £ 11- , ^>^r^^(^5LAl)ol ^£ 71^(100) H-IM ^VS}- 

^-(102)1- TllolHS. A>-g-^ #sl^^^(104)* ^ 

^SKK 102)^ 750°C~900°C ^5.2] ^Sl^H 60-100A ^51^ *f-v\]3. ^*Kf 
v\&z\-5\v\. ofl^Efl, ^ ^>2}-b]-(102)^ 750°C~900°C ^olH ^ i^t # 

^^>JL 900*C~910t ^£^1 ^5L°\}M ^(N 2 ) -g-^HH 20-30-^ <H^-&- *l^r 
<^ *r 5^4. *fll €3^-^(104)^ SiH 4 i&^r Si 2 H 6 ^- PH 3 7>i# ol^H 

LP-CVD(Low Pressure-Chemical Vapor Deposition) ^^-3., 530 ifl*l 610°C $S.&\ £r 
51^ 0.1 vfl*l 3Torr ^S.^\ ^ #3 S^^H 700 ifl*l 2000A *§>^ 

<i9> Till #e| ^ el 104)^1 #£^1 71^(100) -fr^W 106)1- ^tr4 

. -fr3i*im(106)£r 0N0 *k<£^, ^ ^ ^>Sr^ 0 l ^H-^-S. 
€ ^3 ^<fi^S ^ 5U4. ^^^11^(106)^ tfs^^r SiH 2 Cl 2 

(dichlorosilane; DCS)4 H 2 0 7}if 7fiS °l-g-*H ^^^(High 

Temperature Oxide; HTO)^ ^ $14. -^^(106)^ *}-%-7}+3.*\ 

NH 3 4 SiH 2 Cl 2 7>^# ol-g-^ji, o.l 3Torr ^513 650 xfl^l 800°C ^ 

51^ £r5L^$HH LP-CVD <r -^^^m(106)^r 130-160A ^S. 

< 20 > ^-^^]^-(106)ol *§^€ #-£^1 71^(100) ^Hl 4-§-€ A2 #5} 

^e)^(108) ^ ^elA>olcnV( 110 )^. ^HiLS ^^4. ^12 €e)^e|-E*Kl08)£- 
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530°C~610°C -&5L«HX\ 0.2-0.5 torr %5.4\ #3 2:*H*1 500-1000A ^S.^ 

^TflsL ^*Hr ?H «>^*>4. ^2 ^51^^3.^(108)^ #3^2}^ ^ 

^ til^^ «Vn^ ^ satf. ^5lA}olcoV (110) ^ 7 oo ifl^l 

1500A ^5L^ ^Bl^CWSi)^ A}-g-SH ^W". -S^W^CllO)*! 

^i€^a)€-(WSi)^-^r 2.9sccm ^S.^ SiH 4 (momosi lane; MS) SEfe SiH 2 Cl 2 
(dichlorosilane; DCS)^- 3.4sccm WF 6 ^ «V-§-^ ^-g-^H 390°C~430°C aW3 

0.2-0.5 torr ^51^ #3 ^d°lH «r 5^. 

<2i> £ 2 ^ £ 3f TflojH sflEl^ ^W". ^, «!- TlHH ^ 

^-8- *}ia.(ii2)* ^^H^aio), ^2 l-s1^el§^-(i08), 

(106) ^ *fll #5^e|^-(104)# ^^4. 

< 22 > £ 4 » %^s>^ ( tiVi^ll 71^(100) >*H ^slH^-g- ^rSKKlU)-!: . ^ 

H\}o]x\j%. ^>5)-b]-(114) O-S^r SiH 2 Cl 2 (dichlorosilane; DCS)» °l-§-tr -H^r ^S^KHigh 
Temperature Oxide; HT0)* A r -8-*Rr i*l}°H-§- ^^(114)^ 680 

vfl^l 730 °C £:E<M 400 1000 A «>^*r4. 

< 23 > £ 51- ^S^, o)n^ #M *Jz)>g. ol-g-^ TflolH ^ ^^^1 i^ll ^1^(114) 

< 24 > £ 6^- %^*>^ , #3H-(114) vflofl ^-B-€ #^l?l7l aV 

^ £^7HH (Rapid Thermal Process or Rapid Thermal Anneal ing)(116)# 

^Al^4, #7l ^ 1^^(116)^ 750~1050°C ^H^l ^r^H #7) 1*1 

5} -^.£7}^ 3^ 5°C ^.£3. ^H-^(ramp up)tr4. °H , ^^^(116)^1 
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3-15 SLM ^SLSl -fr^-fr #4? 1*13(116) ^^<H1 ^ 

«M H-0 -^^l H^sM, ^2fl°l*| a}s|.^.( 11 4)^ a ^o s ^ oj^-ol 
(segregation)^ ^ a>s]-^(114) 5^3. sKlr^M ««M 

. °1tt tfi ^-^7H1 ^ ol^-o] ^^(gattering)^ Jl47} ^S^H 

*lfe 711 3*8 JL4^ H-Si oH^Itt 2.3eV°l:n, H-0 ^M^tt 

3.7eV°H, H-0 1^^-^°J 0 Jr^ (stable)^ ufl^-ofl ^o^t}. ^ ^ 

S^^-S. ^#£1^ JL^7> ^^?Vcf. 71^21 ^4 ^ ^1 

M *1 7} 3 371 ufl^-oll ^ o]-g-o] ^3\}o]A] &T&o_g_ ^M^r ^^ Vo l ^3=1 

31, S^ofl ^ ol^-s.^ ^^^7]. ^ ^^Hl 4^ ^1 ^SlTll ^Cf. 

tc}-eH, ^01^(114) i^H ^7> i^^l <$7) afl^-^1 <£^3 ^8 1^1 

clel-H ol^-ol e-1^ A15KK102) ^3. JKr£)<H i^T-oj iH^y*! &7fi € 

cf. ^>5l-BV( 102)^1 #2fl^l ^5.5} ^7>^ 21 

iTl JR^ 7fl^ ^ $U, B^^l^ -IR^ 7fl*I% ^ 
<25> A>5l-^-(114)# ^, ^ 1*13(116)1- ^S^l 43 Tflol 

H ^^%v(r s )£ ^ai^ ^ ^cf. #4* <l*i3(ii6)^r <l*]eH wi^H 

^ *1#°1 ufl^-oil 43ElAHi=tq. (110) c} zLeflol(grain) ^£ 

<26> ol * ^1^51^ ^#3*1 l-5fl^l *HS-3 4l7>5l ^4 ^)^. 
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<27> o]^MH #2JW ^S.E| ^-f* <« ^^^^-M-, £ ^£ 4^ 

(DRAM) 4 ^ 7flo]B ^^Ml isM*H cfl^H^ ^-g-^- ^ $X£~& 

< 29 > £ 7t ^^*>^1 5^ 

<so> ^o|| o)*v tiV^^l ±_t}-S>\ ^fls^ofl SiH 2 Cl 2 (DCS)« ^ ^ 

S^CHIO)* a>-8-*M TflolH ^^Hl ^^tb ^(0 2 ) Srfl^H 

S.1&SLS- 7]}Z\i$X\7]jL, Tfl ^» *HH^4. 44*1, ^*\}°]*\ 

7fl^S)Jl ( ^ f-BJW olla-Hl ^4^1 SEfe iTl ^ s-^ol 7fl^Sl^ 

l-EflA] T &4. 
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[^^8- l] 

711 d lH ^H^l 7m ^Hl i^H^-g- #3^-8: f^Hr #7fl; 

#71 i3fl|ol^4 ^>Sl-^# ol^ £^ ^"71 TflolS ^ a^o]} +3\}o] 

7>i« *§^Rr ^711; * 

*L£*ll ^7><^ *fl2:^. 

2] 

A o v 7l ^^olA-l-g- ^Vs)-^ SiH 2 Cl 2 (dichlorosilane)l- -2- 

3] 

*Hl1MI 9X°]*], ^71 i^olA-l-g- >£SK V £: 680 730°C^ ^H^H 400 
1000A2] ^IS. ^*Rr 3# ^^-S. *Hr #51*11 ^*}°1 ^2^. 
4] 

*1U1H1 Si^H, ^-71 ^ <i^£)ir ^ £^7HH 750 1050°C^ ^£^1 

^7>l*Kr 4^o.Ig. *Rr #51*11 ^>^1 • 
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5]. 

9X^M, A o V 7l #4* 1*1 2m 1*1 3 2:^ 5°C ^SLJsL 

Jl, 3 x^] 15 SLM ^£5] -fpg-g; ^SJ^H n^Hr *Hr 

6] 

^1^1 31°]*], ^* ^*Kr #31tt, 

>a-7l #5L*il ^Hl i=m ^a^-fr #31; 

#71 ^"71 *H*fl 7l* ^Hl 7lHH-§- ^ V 

*|-jL, ^flE^H S-S-Tg 3HB« ^*Rr #31; 

-S-71 #H*11 71* -B-^i^m, 3HB-8- f^lfe #31; £ 

#7l SSI- TflolH-8- 5=^, ^71 -fi^l^ £ ^"71 #5.^ 3HH-g- ^^Sr 
m^}^ #31* SL^Hr ^ ^^S. t}^ «}^1 ^7>S1 ^l2«o V ^. 
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